The purpose of this study is to evaluate the effects of Instructional Technologies and Material Design (ITMD) course on pre-service mathematics teachers' attitudes, efficacy beliefs about using concrete materials, and their opinions regarding the material preparation process. A total of 73 pre-service teachers were participated in this study. The scale developed by Bakkaloglu was used to determine efficacy beliefs of pre-service teachers about using concrete materials, and the attitudes scale developed by Cetin, Bagceci, Kinay and Simsek was used to determine the attitudes towards ITMD course. A written form was also used to reveal the opinions of pre-service teachers regarding the material preparation process. The qualitative data collected from 16 pre-service teachers was analyzed with the MAXQDA. Using content analysis, codes and themes were created separately by the researchers and analyzed through several iterations. As a result of this study, positive changes were found in the attitudes and efficacy beliefs of preservice teachers. The results obtained from the opinions of the pre-service teachers support this positive change. In other words, it is possible to argue that the attitudes of pre-service teachers towards the material development process changed positively with the positive change in the efficacy beliefs about preparing materials after taking the ITMD course.
Introduction
Nowadays, the rapid development of digital technology in all areas of life has become an expected situation. Naturally, it is essential for educational activities to include technological materials and its applications in mathematics education (Kul, Aksu, & Birisci, 2019) . Learning environments have always kept their door open for technological support. Today, one of the educational goals is not only to raise individuals who can think critically, but also to educate them as individuals who question, are open to innovations, and can solve problems (National Council of Teachers of Mathematics [NCTM], 2000) . For this reason, programs and activities must be planned and applied to develop necessary skills and behaviors of students (Ministry of National Education [MoNE], 2018) . In mathematics education, learning settings that employ different teaching materials like symbols, concrete objects, pictures and diagrams are gaining importance in the concretization of concepts and relationships (Clements & McMillen, 1996; Lesh, Post, & Behr, 1987) . It was often reported that using concrete material is an effective way to increase the mathematics achievement (Sherman & Bisanz, 2009; Kul, Celik, & Aksu, 2018) . It was stated that the use of concrete materials in education makes it easier for students to learn mathematical concepts (Boggan, Harper, & Whitmire, 2010; Carbonneau, Marley, & Selig, 2013) , makes conceptual learning possible (Dienes, 1973) , ensures opportunities for permanent learning (Cass, Cates, Smith, & Jackson, 2003; Martin & Schwartz, 2005) , increases individual critical thinking skills (Apperson, Laws, & Scepansky, 2006) , provides opportunities for problem solving (Kelly, 2006) , and contributes to the development of positive attitudes towards learning (Aydogdu-Iskenderoglu & Taskin, 2015; Kelly, 2006; Yetkin-Ozdemir, 2008; Aydin-Unal & Ipek, 2009) . has been often reported that learning settings must be improved and enhanced with educational materials to increase the mathematics achievement and competitiveness of the program acquisitions (Kelly, 2006; Yildirim, Ozgurluk, Parlak, Gonen & Polat, 2016) . In this respect, it has also been emphasized that developing and changing technology offers new opportunities for learning settings in the contemporary curricula, and teachers have been requested to use teaching materials in their courses (MoNE, 2018) .
In application principles of the mathematics curriculum, it was emphasized that concrete materials must be used as much as possible when teaching new concepts (Bulut, 2004) , and that these materials might be obtained through number cards, buttons, beads, beans, and simple daily materials (Bozkurt & Akalin, 2010) . Erbas et al. (2014) reported that the use of concrete materials was considered as the first step in mathematical thinking skill development as the development in students started from concrete ones to abstract ones; and therefore, decimal base blocks, unit cubes, pattern blocks, the symmetry mirror, fraction sets, fraction cards, and geometric strips are used in teaching mathematics. Similarly, NCTM released a report in 2000 recommending that students must have access to educational materials to improve their mathematical understanding, since using educational materials in learning and teaching processes contributes to the development of the psychomotor skills of students. To realize the purpose of using concrete teaching materials, students must explore the relationship between materials, concepts and symbolic representations (Yetkin-Ozdemir, 2008) . Otherwise, students will be able to see the materials as toys by concentrating only on their usage without understanding the purpose of them (Moyer, 2001) . For this reason, it is very important that teachers guide their students in an appropriate manner when using concrete materials (Guven, 2006) . In addition to this, the necessary professional competencies must be acquired in advance to cover the needs of students and to increase the quality of learning settings. For this reason, it is important for pre-service teachers to know and use teaching materials in an effective way.
In this respect, the ITMD course has become compulsory in all teacher education programs. The Higher Education Council (HEC) has recently revised this course and divided it into two different courses as Instructional Technologies (compulsory) and Material Design in Mathematics Teaching (elective) (Higher Education Council [HEC], 2018) as of 2018-2019. In the scope of this course, pre-service teachers are received to grade information technology, and on their theoretical approaches, new orientations in these approaches, design, development and evaluation process of materials in this field. After pre-service teachers have taken this course, they are expected to have the ability to know and use various educational materials, and also to design or update materials that will be used in their classes when they become teachers (Acer, 2011; Gunduz & Odabasi, 2004) . These qualifications that will be acquired by pre-service teachers will contribute to proper utilization of teaching materials in their future classes.
Piskin-Tunc, Durmus and Akkaya (2012) reported that the self-efficacy beliefs of pre-service teachers in using materials affected how they created and applied activities in classes. Self-efficacy may be described as the perception of organizing and applying the skills that are needed to produce the targeted and desired outcomes (Bandura, 1997; Skaalvik & Skaalvik, 2010) . Teacher efficacy is described as a teacher's beliefs regarding her ability elicit positive learning outcome (Isiksal, 2010) . For this reason, the perception of a person about his/her abilities to perform a task will increase the probability of a successful task because the behaviors of people are frequently directed by self-efficacy perceptions (Pajares, 1992) . Although self-efficacy has effects on the thinking, sensitivity, motivation and behaviors of an individual, the knowledge and skills of teachers and what they can do in the classroom may be determined in advance (Pajares, 1992) . It is expected that each teacher and pre-service teacher will have a strong self-efficacy to demonstrate his/her competences in the teaching process (Umay, 2001) . Knowledge, attitude, skills and behavior that are acquired with the ITMD courses will contribute to teachers in becoming more effective in teaching-learning processes (Gunes & Aydogdu-Iskenderoglu, 2014; Karatas & Yapici, 2006) . Uzunoz, Aktepe and Gunduz (2017) reported in their study that the ITMD course provided professional acquisitions to pre-service teachers in many different dimensions. Saka and Saka (2005) reported that ITMD courses greatly improved the ability of prospective teachers in using teaching tools. Another study reported that ITMD courses were one of the important courses that increase the efficacy beliefs of pre-service teachers (Bakac & Ozen, 2016) . Knowing the efficacy beliefs of pre-service teachers on proficiency in using materials is very important in shaping in-class organizations in the professional lives of pre-service teachers (Bakkaloglu, 2007) . It is expected that teachers have competent knowledge on this subject and their efficacy perceptions are high.
When the literature was examined in this respect, there are many studies relevant to ITMD courses (Uzunoz, Aktepe, & Gunduz, 2017) . For example, it was determined that ITMD courses were associated with attitudes (Bakac & Ozen, 2016; Cetin, Bahceci, Kinay, & Simsek, 2011; Gunes & Iskenderoglu, 2014) , anxiety (Cabi & Ergun, 2016) , creative thinking skills (Bakac & Ozen, 2016; Cenberci & Yavuz, 2018) , and self-efficacy perceptions (Aydogdu-Iskenderoglu, Turk & Iskenderoglu, 2016; Piskin-Tunc, Durmus, & Akkaya, 2012 , Uribe-Florez & Wilkins, 2010 , cited by Gokmen, Budak, & Ertekin, 2016 . However, to the best of our knowledge, there is no mixed research about the effect of ITMD course on the pre-service mathematics teachers' attitudes and efficacy beliefs about the use of concrete materials. Since the attitudes of pre-service teachers towards ITMD courses will guide the use of materials in their professional lives, efficacy beliefs and attitudes were examined together in this study. The present study was designed to examine the effects of ITMD on the attitudes and efficacy beliefs of pre-service teachers about concrete material use, and to determine the thoughts of pre-service teachers on material development processes. For this purpose, the answers for the following questions were investigated: 1. How is the effect of the ITMD course on the efficacy beliefs of pre-service teachers about using concrete materials? 2. How is the effect of the ITMD course on the attitudes of pre-service teachers? 3. What are the opinions of pre-service teachers about the material development process?
Methodology

Research Design
In this study, the mixed method was used. In the quantitative part of the study, the pre-test post-test control group design was used. The experimental design explores a cause and effect relationship, in other words, the effects of one variable on other variables (Buyukozturk, 2007) . In this context, since the pre-service teachers in the experimental and control groups continued their education processes, no random assignment was made among the pre-service teachers in the formation of the control and experimental groups. A total of 73 pre-service teachers participated in the study, with 37 pre-service teachers in the Control Group, and 36 pre-service teachers in the experimental group in a faculty of education. Semi-structured interviews were conducted with 16 participants. These students were chosen on a voluntary basis.
Data Collection
A 5-point Likert-type scale that was developed by Bakkaloglu (2007) was employed in the study to determine the efficacy beliefs of pre-service mathematics teachers about using concrete materials in mathematics teaching. This scale consisted of two dimensions as Teaching Efficacy and Expectations from Material Use, and has 15 items. Bakkaloglu (2007) found the Cronbach alpha coefficient of the dimensions of this scale as 0.79 and 0.81. In addition, the Cronbach alpha coefficient was also calculated for reliability in this study, which was found as 0.74 for the pre-efficacy beliefs scores in using concrete material in mathematics courses; and it was 0.79 for the post-efficacy beliefs scores. Attitudes towards ITMD course scale was developed by Cetin, Bagceci, Kinay and Simsek (2013) and was used in the present study. The questionnaire consisted of 38 items and was in the 5-point Likert type. It consisted of three dimensions: Utility, Pleasure, and Denial. Cetin, Bagceci, Kinay and Simsek (2013) conducted a study with pre-service teachers who received ITMD courses and found that the Cronbach alpha of the whole scale was 0.95. In addition, for reliability purposes, the Cronbach alpha was calculated for the two scales that were used in this study. The Cronbach alpha was 0.84 for the pre-attitude scores for the educational technologies material courses, and was 0.93 for post-attitude scores for ITMD course. In addition to the quantitative data collection tools that were used in the study to determine the efficacy beliefs and attitudes of middle school pre-service mathematics teachers in using concrete materials in ITMD courses, the pre-service teachers in the experimental group were also interviewed with written forms. Before the written form was applied to the pre-service teachers, a pre-interview was made with four pre-service teachers; and it was confirmed whether the questions were understood. The written form was finalized with the pre-service teachers with whom pre-interviews were made and after expert opinions were received. Two questions were asked to the preservice teachers about material development processes, and their responds were received in writing form in order to obtain in-depth opinions from pre-service teachers simultaneously.
Implementation Process
In the present study, in which the efficacy beliefs of the ITMD courses was examined, efficacy beliefs and attitudes of pre-service teachers towards using concrete materials were determined before the ITMD course. In this respect, two scales were employed to determine the self-efficacy beliefs and attitudes of the pre-service teachers studying at first year and second year on using concrete materials. Then, course content was conducted by a faculty member in the field of mathematics education with the second year of pre-service teachers and ITMD courses in line with the course content defined by the HEC.
In the scope of the course, the development of concrete materials was considered as well as the development of webbased materials. When the ITMD courses ended, two scales were applied to the pre-service teachers to determine their efficacy beliefs and attitudes. Finally, a written form was employed to obtain their views on material preparation process.
Analyzing of Data
Firstly, the normal distribution hypotheses of the data were examined in the analysis of the quantitative data obtained in the study. The skewness and kurtosis coefficients were calculated as 0.28 and 0.55, respectively. In addition, as a result of the Kolmogorov-Smirnov and Shapiro-Wilk analyses of normality tests, it was determined that the p values were greater than 0.05 (p1=0.12; p2=0.52; p3=0.11; p4=0.93). In this respect, parametric tests were employed to analyze the data. In addition, the SPSS was used for the analysis of the data that were obtained from the scales and personal information forms. The significance level was taken as .05. Before the ITMD courses, the Independent t-test was employed to determine whether the efficacy beliefs and attitudes of pre-service teachers towards material development differed at a significant level according to grades.
After these analyzes, the ANOVA Analysis was made to determine the beliefs of the pre-service teachers for material development and attitudes towards the courses. After the ITMD courses, the Independent t-test was used to determine whether the efficacy beliefs and attitudes of the pre-service teachers changed according to grades to test the effectiveness of the ITMD courses; and the dependent t-test was used to compare the efficacy beliefs and attitudes in terms of the grades.
The qualitative data obtained from the written documents that were made with the pre-service teachers were analyzed using MAXQDA. The authors of the study were involved actively in the analysis process. Firstly, researchers analyzed the data separately, and then defined themes and codes. Then, they came together and prepared a spreadsheet based on the themes and codes that were created; and updated the codes and themes by discussing the mismatched codes. It was decided that some of the independent codings that the researchers had created from each other were discussed and they were combined. For example, the pre-service teachers' concerns about material development and codes such as the contribution of material development to mathematics learning and teaching process were evaluated in the attitude category. Similarly, other codes are rearranged. The analysis process continued until the researchers reached consensus. Findings
Findings on the efficacy beliefs and of pre-service teachers about concrete materials and their attitudes towards ITMD course according to grades
To respond two research questions, the Independent t-test results showed that whether the attitudes towards ITMD and efficacy beliefs about using concrete materials courses vary according to the results obtained from the data are presented in Table 1 . When Table 1 is examined, there were no significant differences in the efficacy beliefs of pre-service teachers about using concrete materials in mathematics education (p>0.01). It is also observed that there were significant differences in their attitudes towards ITMD (p<0.01). According to Table 2 , when the effect of pre-efficacy beliefs of pre-service teachers about using concrete material was examined, it was seen that there was a difference in pre-service teachers' post efficacy beliefs [F(1-70) = 97.04, p < 0.01].
In addition, when evaluated in terms of effect size, it can be mentioned that there is a large effect, (p 2 = .58). Table 3 , when the effect of pre-service teacher's pre-attitudes towards using concrete material is examined, it is seen that there was a difference in pre-service teachers' post-attitudes. [F(1-70) = 81.500, p < 0.01]. In addition, when evaluated in terms of effect size, it can be mentioned that there is a large effect, (p 2 = .54). When Table 5 is examined it is seen that there are no significant differences in the pre-and post-efficacy beliefs of the first year pre-service teachers (Control Group) about using concrete materials (p>0.01). In addition, there are no significant differences in the attitudes of pre-service teachers (p>0.01).
Furthermore, there was an increase in the pre-and post-efficacy beliefs scores of the second year pre-service teachers (i.e. Experimental Group) after receiving ITMD course (xpre-efficacy=53.77; xpost-efficacy=60.83). Moreover, a significant difference was also detected between the pre-efficacy and post-efficacy beliefs of pre-service teachers(p<0.01).Similarly, an increase was detected between the attitudes towards course of the second year preservice teachers after ITMD (xpre-attitude=118.59; xpost-attitude=138.05). There was also a significant difference between the attitudes of the pre-service teachers studying in the second year and their attitudes towards ITMD course (p<0.01).
In the light of the above findings, it is possible to argue that the efficacy beliefs of the pre-service teachers about using concrete material in mathematics teaching and the attitudes towards ITMD courses changed after they received the ITDM course.
Findings obtained from the perceptions of the pre-service teachers on the material development process
The hierarchical map was revealed through the analysis of the opinions obtained from the pre-service teachers on the material preparation process which is given in figure 2 . As seen on the map, the viewpoints of the pre-service teachers on the material preparation process were classified under four themes as Attitude, Competence, Incompetence, Suggestion and Criticism. Although the pre-service teachers who considered themselves competent in material development encoded their viewpoints on their proficiencies under the headings of Material Development, Material Use and Technological Interest; those who thought that they could develop materials grounded their ideas on the effects of the practices and information made in the process and on the positive change in their beliefs in preparing materials over time. It is possible to argue that the attitudes of the pre-service teachers in the material development process differed positively as well as negatively. The negative viewpoints about this process, such as it being time-consuming, preparation of materials in a way that is specific to the subject, anxiety for not being able to do from the beginning of the process, preparing materials that are not specific, the difficulties in the thinking and research stage of the process, and how the materials are prepared. Conversely, pre-service teachers who were aware of the contribution of materials including simplification and concretization in the learning processes, have positive attitudes towards the idea because they believe that this process is necessary and useful for their professions. The process might be enjoyable and create a habit, and the thoughts were encoded as a pleasure-habit which is another positive attitude indicator. The incompetence theme was created by the pre-service teacher who considered themselves to be incompetent in developing materials. The pre-service teacher associated these insufficiencies they faced during the design stage of the material development process with their inability to add originality to their materials, and with their inexperience about the acquisitions and occupations. Critical statements and suggestions of the candidates on the costs of the materials and their contents and their suggestions about doing more practice in the process constituted the criticism and suggestion theme. These themes and codes that are given above are summarized in detail in this section with quotations from the pre-service teachers. Preparation process being too timeconsuming S11, S15
Making of the materials that are not specific S2, S16
How materials are prepared S4, S12 Pleasure-habit S7, S15 Belief in the contribution of the material Necessary and beneficial for the profession S1, S2, S3, S4, S6, S7, S9, S10, S11, S12, S13, S16 Simplifying S8 Concretization S4, S5, S8, S9, S10
Competence
Using materials S2, S5, S7, S10, S11, S12
Developing materials S1, S2, S7, S11, S14, S15 The effect of the applications and information during the process S3, S4, S6, S9, S12, S13
Positive change in material preparation belief S8, S9, S13 Technological interest S4, S9, S16 S5, S10, S15, S16 Inexperience about the acquisitions and the profession S5
Criticisms and recommendations
Contents of the material S4, S12
Cost of the materials S8, S12 More practice S5
It is possible to argue that the anxiety of the pre-service teachers about the material preparation process, associated these anxieties with the necessity of preparing materials, not being able to do, the necessity for materials being prepared specific to subjects, the process being too time-consuming, and the inability to prepare original materials and the worries on how to prepare materials. The S8 candidate, who had the initial anxiety of not being able to do, said "When I first took the lesson, I thought I could not do it", and similarly, S13 said "At the beginning, I was afraid of not being able to prepare the material". S8 also stated that s/he had anxiety for the probability of not preparing the material in an original way, and said "I was scared that the material would not be specific to the subject". S4 said "Some acquisitions were not suitable for material development; however, many materials can be prepared and used for some acquisitions".
S7 expressed his/her anxiety for the process as "I was anxious that the required material cannot be prepared for any subject". S15, who was one of the two students who stated that the process took time said "The material preparation stage or the development stage takes time", and S11 said" I have no doubt that I am going to prepare and use materials in due form if I have time in the future".
One of the concerns of the pre-service teachers on the process was determined as the anxiety of developing original materials. S2 said …but the bad aspect is that the materials that are prepared in the courses is not usually original, which is, of course normal; however, it makes us worried". S16 said "But I was a little anxious about preparing concrete materials since it was difficult for me to find original concrete materials". Another theme that was under the anxiety of students theme was the way material was prepared. Two students stated that materials were prepared by carpenters rather than teacher candidates, which did not fit the purpose of the process. S4 said "In the concrete material preparation, I noticed that my friends had a carpenter or an advisor to prepare materials. As a matter of fact, it is important that materials are durable and also they are easily designed and produced, easily available, and must be in a condition that reflects the point we emphasize."
The students who were coded as S7 and S15 and who expressed positive attitudes, indicated that they enjoyed the material development process and that the process became a passion as they saw the products. These viewpoints constituted the pleasure-habit code. About the process, S7 said "To make it really beneficial for students, it is necessary to consider what is missing and then to work hard and work with devotion. As long as these are realized, it can even become a passion to develop new materials", similarly, S15 said "… I enjoy the work as I do more, and this is gradually increasing".
Another code causing students to develop positive attitudes towards the process is their belief in the contribution of materials to learning. When considered in terms of all sub-codes, it is seen that all pre-service teachers have this positive opinion. The students think that the materials are necessary and useful for their professions; and when they use them these materials it contributed to simplifying and concretizing the subjects. S11, who thought that materials are necessary for their profession, said "I believe that using materials is necessary for understanding and teaching mathematics". S12, on the other hand, said "The importance of materials is very important for students to love and understand the lesson". S9 said "The teacher must draw the attention of students both with abstract and concrete materials; and make the course become easy and understandable". The common idea of all pre-service teachers was that the material development process, which is necessary and beneficial for the profession, was explained in the course, the ITMD course must be received by all teacher candidates, and they will definitely recommend this course to friends in lower grades.
The pre-service teachers think that another contribution of materials was that they simplified the courses. S8 said "…. I saw that the abstract subjects and concepts became more concrete and simplified with materials that I made on my own and we made together with my friends".
Similarly, another code that was formed by the opinion of pre-service teachers on materials concretizing the courses was concretization. The pre-service teachers, who emphasized the importance of using materials, expressed their positive viewpoints about the material design process, which allowed them to think more on how to concretize the mathematics course that had abstract features, and enabled them to look for ways and methods. S5 said, "The concretization of courses that are not liked by students, like mathematics and others, is difficult to understand, because being abstract plays an important role in teaching the courses. And this process is necessary for us in developing materials as a guide in concretizing subjects and attracting the attention of the students".
Another theme that was based on the analysis of the viewpoints of students was sufficiency, which consisted of "material preparation", "material handling" and "technological interest" codes. Some of the students considered themselves to be competent in preparing materials (S1, S2, S3, S4, S6, S7, S9, S11, S12, S13, S14, S15); however, others considered themselves to be sufficient in using materials (S2, S5, S7, S10, S11, S12). Although it was not specifically asked to the students "Do you consider yourself competent in using materials?", these students needed to indicate that they were competent especially in using materials. As seen in Table 6 , four students (S2, S7, S11, and S12) stated that they considered themselves to be competent in both preparing and using materials. Some students (S3, S4, S6, S9, S12, S13), who considered themselves to be competent in preparing materials, stated that these competencies developed through the ITMD course.
It was noticed that the expression "after receiving this course" in the statements of all students was common. In this respect, S6 said, "Because I think that I have learned enough information from the materials of both myself and my friends after receiving this course". S9 said, "I consider myself competent in creating concrete and abstract materials and develop existing materials after receiving this course. Because, I tried to find the answers to questions like 'How must the material be both technically and practically? How must courses be taught by using materials? I believe that I will apply what I learned in these courses in my teaching life". S12 said, "After receiving this course, I am very capable of using and developing materials, and I can use both computer and concrete materials in an efficient manner". This similar statement reflects the common ideas of students on the contribution of information that was provided in the material development process to the competencies of students.
Another code that enabled the students to develop the idea that they were competent may be claimed to be the change of their beliefs about the material development process. S8 expressed his/her opinions at the beginning and at the end of the process as "When I first received the course, I thought I could not do it. Then I saw the different materials that were made by my friends, and found their missing parts, and started to produce new ideas. I think I can present ideas about a material for an acquisition in mathematics with my current knowledge. S9 said "When I first learned that we would receive this course, I thought we would design materials with my classmates without researching for the contents of the course. Then, I was having difficulties when I came to the first classes because I started to feel bored as I was not competent in technology, and we were informed about making and using materials in the first weeks. However, later, I started to feel interested in the course because the internet sites we used started to attract my attention".
Some student teachers said that there were significant improvements in their technological interests at the end of the process; and they found especially this part of the process very productive. On this subject, S9 expressed his/her opinion as; "When I first learned that we would receive this course, I thought we would design materials with my classmates without researching the contents, and we would do it in the class. Then, I had difficulties in coming to the first classes because I started to become bored as I was not competent in technology and we were informed about making and using materials in the first weeks. However, I started to become interested in the course because the web sites we used started to attract my attention in the future."The opinions expressed by the students who did not think they were competent in material development constituted the theme of Insufficiency. The expressions that make up this theme were coded as Design, Originality and Inexperience about the acquisitions and the profession. One of the students who stated that s/he was inadequate said that S5 did not consider himself/herself competent because s/he had difficulty in the design process, and S10 stated that the difficulty of preparing an original material was "I think I was competent to use it, but I do not think that I am competent because it is a highly demanding and labour-intensive stage". S16 said, "I consider myself incompetent in developing original concrete materials". S5, who linked the reason for his/her incompetence to the acquisitions and lack of experimental experience about the profession, said, "I do not consider myself competent in material development. The main reason for this is that I do not master the acquisitions and because I did not have teachers in secondary and high school with materials, I am inadequate and experimental about how to embody the issues."
Although not in the interview questions, some students made some criticisms and suggestions for the process. S12 criticizes the cost and content of materials and said "I think this course is very important for a pre-service teacher, because materials are important for students to love and understand the course. For this reason, all pre-service teachers must receive this course with interest. However, if I am to criticize this subject, concrete materials must be realistic I think. Now, we organize the carpenter or the furniture shop to produce the materials and spend too much money on them, but when we become actual teachers, we will need sound materials. I think students must be asked to develop such materials". When the criticism of the student coded as S5 was considered, it is possible to say that it was about the application stage; "…but this course has been mostly about theoretical knowledge, and I think my theoretical knowledge is not adequate because it is boring and difficult for us to listen for a long time. Practical courses, on the other hand, are very funny. I think they are very successful in teaching the use of new programs we might use in the future. Because we are active in these classes, and learn easily as we learn things by doing."
Figure 2. Relational map of the viewpoints of pre-service teachers on material development process
When the relational map that was obtained from the analysis of the viewpoints of the pre-service teachers on the material development process were examined, it is possible to argue that the attitudes and adequacies of the preservice teachers about material preparation processes changed positively with the effect of the applications and information throughout the process, in other words, after the ITMD course.
It is also possible to argue that the pre-service teachers who had the anxiety for not being able to perform the expected outcomes developed positive attitudes made them develop positive attitudes towards the process with the help of the applications throughout the study. The anxiety of the pre-service teachers about preparing specific materials guide them to think that they are adequate in using the incompetent and ready-made materials and also cause that they think that they are inadequate in developing materials due to the challenges brought by the thinking and research stages of the process. In other words, it is possible to argue that the pre-service teachers who expressed that they were inadequate in preparing materials trusted in themselves for using them. It is possible to claim that how the pre-service teachers prepare materials, the contents and their costs make them feel anxious about the process.
Discussion
The aim of this study is to evaluate the effects of ITMD course on pre-service teachers. In this context, the effects of ITMD course on the attitudes of pre-service mathematics teachers and their efficacy beliefs about using concrete materials were examined and the opinions of pre-service teachers regarding the material preparation process also were examined. As a result of the study, it was determined that there are statistically significant and large differences in the efficacy beliefs of middle school pre-service teachers about using concrete material in mathematics teaching and their attitudes towards the ITMD course. The results obtained from the opinions of the pre-service teachers support this positive change.
It was found that this course affected positively the efficacy beliefs of pre-service mathematics teachers regarding using concrete materials in mathematics education. The finding showed that the efficacy beliefs of the pre-service teachers who received the ITMD course were high. This finding is consistent with the results of similar studies reported in the literature review (Aydogdu-Iskenderoglu, Turk, & Iskenderoglu, 2016; Bakac & Ozen, 2016; Bakkaloglu, 2007; Gokmen, Budak, & Ertekin, 2016; Unlu, 2018) . For example, according to the results of the study that was conducted by Gokmen, Budak and Ertekin (2016) , the efficacy beliefs of elementary teachers about being competent in using materials were high. Similarly, the pre-service teachers who received the ITMD courses stated that their competences about cognitive and affective domains were high (Guven, 2006) .The fact that efficacy beliefs for using concrete materials in mathematics teaching is high and positive shows that pre-service teachers find themselves adequate to use concrete materials in mathematics teaching and they think that they will achieve positive results. The main reason for this is that engagements with course activities within the ITMD course provided an opportunity to develop pre-service teachers' professional experiences.
The result of the present study also showed that the ITMD course positively increased the attitudes of the middle school mathematics pre-service teachers towards the ITMD course. In this respect, the present study produced findings which agree with the findings of the preceding work in the literature (Bakac & Ozen, 2016; Johson, & Howell, 2005) . According to this result, it may be argued that the activities that are carried out during the course increased the interest of the pre-service teachers towards the ITMD course, and also affected it in a positive way.
When the relation map obtained from the analysis of the viewpoints of the pre-service teachers on material development process (see figure 2 ) is considered, it is possible to argue that the attitudes and competencies of the preservice teachers in the material development process changed positively with the effect of the applications and information provided in the process, in other words, after the ITMD course. This situation explains the significant differences detected between the pre-and post-attitudes towards the course. This result is similar to that reported by Gunes and Iskenderoglu (2014) and Unlu (2017) in their studies. It is possible to argue that the pre-service teachers had the anxiety for not being able to do at the beginning of the process, and later, thanks to the activities carried out in the process, the beliefs that the materials will be necessary and useful for their profession enabled them to develop positive attitudes about the process.
The anxieties of the pre-service teachers about preparing original materials, the difficulties brought by the thinking and research stage of the process, and inadequacy in developing materials made them adopt the idea that they were insufficient in developing materials but competent to use ready-made materials. In other words, it is possible to argue that the pre-service teachers who stated that they were incompetent in preparing materials have confidence in using materials. The fact that the thoughts of the pre-service teachers about how the materials were prepared, contents and costs caused them to be anxious about the process was also among the findings of the study.
It is known that teaching materials concretize abstract concepts facilitating understanding and learning by simplifying contents. It may be argued that pre-service teachers, who develop positive attitudes about material preparation process, share the same idea. The pre-service teachers, who expressed the contribution of materials to learning processed with an emphasis on concretization and simplification, thought that materials would be necessary and useful for their professions. In another study that supported this viewpoint, it was determined that teachers described the materials as objects embodying abstract concepts, facilitating understanding, and enabling students to consider mathematical concepts, and providing practicality and visuality for teaching activities (Ciftci, Yildiz, & Bozkurt, 2015) .
On the other hand, it is possible to argue that the learning of web-based and concrete materials together was effective in changing the attitudes of the pre-service teachers after receiving the ITMD course. As it may be seen in the relational map that was obtained from the analysis of the viewpoints of the pre-service teachers on material development process (see figure 2) , the ideas of the pre-service teachers that were encoded with the title of "technological interest" were related to the change in their beliefs in material preparation. It is possible to argue that the technology-supported applications pre-service teachers received in the contents of the ITMD course positively affected their efficacy beliefs and attitudes in the process.
Conclusion and Suggestions
The Instructional Technologies and Material Design courses ensures that the basic competence of pre-service teachers, which is to enable students to produce materials and to use them in the most effective way to help them learn effectively, wherever they under any circumstances even under unfavourable conditions, is acquired by pre-service teachers and help them to produce materials and use them effectively. In this context, the criticisms of pre-service teachers focus on the contents of the materials. The criticism of the pre-service teachers is that the materials are usually made by carpenters and cost more. In order to resolve this, fully equipped workshops may be opened to the use of pre-service teachers in educational faculties. In order to provide a more effective and functional course of ITMD in faculties, the content of the course should be revised. Thus, it should be ensured that pre-service teachers are better equipped in planning, preparation, implementation and evaluation of instructional material. In addition, in order to use the materials prepared by pre-service teachers in classrooms, cooperation with school should be provided. In this way, it should be ensured that the pre-service teachers would realize the missing and inappropriate aspects of the material.
It is thought that elective lesson of Material Design in Mathematics Teaching should be compulsory in teacher education program in order for pre-service teachers to develop positive attitudes towards using material. It is also suggested that it would be suitable for pre-service teachers to prepare teaching materials for their own major by using applications such as computer-based education, web-based education, e-diary, e-portfolio in order to develop a higher efficacy beliefs about ITMD course.
It is considered that increasing the number of qualitative studies that reflect the viewpoints of pre-service teachers as well as quantitative study designs to determine whether the course is conducted effectively, will contribute to more effective processing of this course. It must be ensured that pre-service teachers are encouraged to design, develop and apply various materials that are specific to this field for teaching at schools in the scope of teaching practice. In this way, it can be ensured that the self-efficacy of pre-service teachers on using materials can be determined by defining which materials are efficient and inefficient in which subjects in mathematics lessons.
